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ABSTRACT
We present the surface brightness profile of the low mass disk galaxy NGC 247 to large distances along its minor axis. We use counts
of resolved red giant branch stars from Magellan/IMACS and HST/ACS observations and compare them with the integrated light
surface profiles along the minor and major axes from IRAC 3.6 µm imaging. We find that NGC 247 has an exponential profile along
the minor axis with a scale length of 0.75 ±0.15 kpc, continuing out to at least 10 scale lengths, reaching a limiting surface brightness
of 28 mag/sq. arcsec at 3.6 microns without evidence of truncation. Comparing with the light distribution along the major axis, we
find that this corresponds to a thin disk of NGC 247, with a major axis scale length of 2.71 kpc. Exponential disk profiles out to 10
scale lengths are rare for Milky Way mass galaxies, but no so for low mass disk galaxies, and have been seen in NGC 2403 and 300.
We see no sign of a thick disk or stellar halo, although observing a thick disk would be difficult in a highly inclined but non-edge
on system without truncation in the thin disk. Our lack of a stellar halo detection is qualitatively consistent with models of galaxy
formation in a cosmological context, where due to the very low number and luminosities of satellite galaxies available for accretion,
the halos of low mass galaxies are expected to be very faint or absent.
1. Introduction
In the currently held model of galaxy formation, galaxies are
the result of the mergers and accretion of many, smaller proto-
galactic clouds. At larger radii, this accretion forms stellar halos
around their host galaxies. Such components retain substructure
and other information from their progenitors due to their dis-
tance from the center of their host galaxy (Searle & Zinn 1978;
White & Rees 1978; Bullock et al. 2001).
The fraction of mass represented in a galaxy’s stellar halo is
expected to and has shown to scale with the galaxy’s total mass.
This relation is particularly steep in the low mass regime. Low
mass galaxies are the end product of mergers and the accretion
of fewer and less luminous dwarf progenitors. Such a formation
history results in fewer percentages of the total mass existing in
a stellar halo (Purcell et al. 2007). This relationship has been ob-
served in several low mass disk galaxies, NGC 2403, NGC 300,
and M33 (Bland-Hawthorn et al. 2005; Ferguson et al. 2007;
Barker et al. 2012; Williams et al. 2013). Particularly, no stellar
halo has been detected belonging to NGC 300 (Bland-Hawthorn
et al. 2005).
These three galaxies have also been observed to have ex-
tended thin disks, their thin disks extending out from 4.5 (M33)
to 11 scale lengths (NGC 2403). In the case of M33, the thin
disk is truncated and a thick disk population is observed at radii
> 8 kpc. The other two thin disks, belonging to NGC 2403 and
NGC 300, are both untruncated (Bland-Hawthorn et al. 2005;
Ferguson et al. 2007; Williams et al. 2013).
NGC 247 is another low mass disk galaxy, inclined at 74
degrees. It is a member of the Sculptor Group and has a stel-
lar mass of ∼ 1010M (Strässle et al. 1999). Davidge (2006) and
Mouhcine et al. (2005) report resolved stars at a distance of ∼6
kpc along the minor axis, and attribute these stars to a stellar
halo, which would make NGC 247 a particularly valuable in-
stance of a low mass disk galaxy with a detectable stellar halo.
Such a halo is expected to have a stellar mass of ∼ 107- 108M
(Purcell et al. 2007). We find however, that this population is a
part of an extended thin disk and we do not detect a thick disk or
a stellar halo.
In this paper we present surface brightness profiles and anal-
ysis of NGC 247 using resolved RGB stars in IMACS and
GHOSTS fields and integrated light surface profiles from a
IRAC 3.6 µm field. We use a distance modulus of m - M = 27.75.
The organization is as follows, in section 2 we introduce our data
and reduction process, the resulting surface brightness profiles
are in section 3, we discuss our results in section 4, and draw our
conclusions in section 5.
2. Data and Reduction
2.1. Observation
We present data attained using the Inamori-Magellan Areal
Camera & Spectrograph (IMACS) at the Magellan 1 (Baade)
6.5m, ground based telescope. IMACS has a scale of 0′′.2/pixel,
a mosaic of 8 2k X 4k CCDs in a f/2 configuration. We obtained
4000 and 4300 seconds in CTIO I-band and 8400 and 8600 sec-
onds in Bessel V-band in our first and second field during the
nights of the October 10th to the 12th, 2010. During this time we
also took Landolt fields SA92, SA95, and SA114 at photomet-
ric conditions. Overall, during the run, we had seeing FWHM of
about 0′′.8 to 1′′.1. We took data for two fields around NGC 247.
The first is centered at about 12′ west and 12′ south of the center
of the galaxy and the second at ∼14′ west and 10′ north. Both
contain a noticeable part of the disk of the galaxy and extend out
to ∼30 kpc from the center of the galaxy, along the minor axis.
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Fig. 2. CMDs of the two different areas in our IMACS field 2, one less than 5 kpc (left) and the other more than 15 kpc away (right) from NGC
247. A distance modulus of m - M = 27.75 is used for the absolute magnitude. Many of our detections in our IMACS fields are foreground stars
and background galaxies, as can be seen in the CMD further away from the galaxy (right). There is an excess of stars with approximate RGB
colors and magnitudes (V-I ∼ 1 and I ∼ 24), as seen in the CMD closer to NGC 247 (left).
Fig. 1. The distribution of point source detections in our IMACS fields.
Our first field is at smaller declination. Artificial structure due to the
chip gaps can be seen.
2.2. Reduction
We used usual IRAF1 routines and scripts originally made for the
reduction of data from the Maryland-Magellan Tunable Filter2.
We used bias frames taken during the aforementioned run for the
bias subtraction, as opposed to using overscan regions as bleed
trails from saturated stars can extend into the overscan region.
We subtracted the sky by using a two-dimensional median filter
with a width of 201 pixels, chosen such that the resulting sky
1 Distributed by the National Optical Astronomy Observatory, oper-
ated by the Association of Universities for Research in Astronomy
(AURA) under cooperative agreement with the National Science Foun-
dation
2 http://www.astro.umd.edu/∼veilleux/mmtf/datared.html
Table 1. IMACS fields
Field 1 Field 2
I V I V
Center (deg) (11.59, -20.97) (11.56, -20.60)
Time (sec) 4000 8400 4300 8600
Seeing (arcsec) 0.8 0.8 1.0 1.0
FWHM (pixels) 3.1 3.5 4.2 4.7
would be flat while not affecting the stars on an individual basis.
Though this makes data for the inner disk unusable, this is of no
consequence to the interest of this paper.
Astrometry was conducted on the fields using the USNO
A2.0 catalog (Monet et al. 1998), after which a third order poly-
nomial solution was applied such that there was not a trend in
residuals across the fields and that the final rms was ∼0′′.24 in
our first field and ∼0′′.22 in our second field.
2.3. Photometry
Photometric calibration was found for our data by applying aper-
ture photometry to the standard fields taken during the run. An
aperture radius of 40 pixels for each standard star was chosen to
strike a balance between encompassing each selected standard
star while not enclosing flux from other objects nearby. From the
resulting comparison between known and detected magnitudes
of standard stars, we found zero points and airmass and radial
terms. Color terms for both bands were found to be negligible.
Radial terms are found to account for a mild dependence on ra-
dius, due to a changing solid angle per pixel. We see a smooth,
nonlinear function of radius, which we approximate with two
linear functions, one at smaller and the other at larger radii, sep-
arated by a discontinuity. The final photometry had an rms of
about 0.043 mag in I-band and 0.040 mag in V-band. As these
values are smaller than the systematic error, the degree of photo-
metric uncertainty is adequate for the extent of this paper.
The detection of sources and aperture photometry were per-
formed by IRAF tasks DAOFIND and APPHOT. DAOFIND
used a threshold of 4 times the standard deviation of the back-
ground sky in the fields. An aperture radius of 4 pixels was used
by APPHOT on points found with DAOFIND in our first field
(the southern field) in both I and V bands. For our second field,
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Fig. 3. The Spitzer/IRAC image shown with the HST/GHOSTS and part
of the IMACS fields highlighted.
an aperture radius of 5 pixels was used. These radii correspond
to the FHWM of the PSF of their respective fields to maximize
signal-to-noise. Zero points and airmass and radial terms previ-
ously found were applied to both fields. Foreground extinction
was accounted for using magnitudes from NED3 (NASA Ex-
tragalactic Database). Aperture corrections were found using 10
isolated, bright, but non-saturated stars.
An RGB can be seen in the resulting CMDs with an I mag-
nitude ranging from ∼23 to 24.25 (absolute magnitudes of -4.75
and -2.5 respectively). The detections brighter than the observed
RGB, I < 22, consist of foreground stars, background galaxies,
and detections of bleed trails, the disk of NGC 247, and the chip
gaps. The RGB seen in our second field is noticeably denser and
broader in V-I and I-band than that of our first field. However
this trend is uniform across our CMDs and is not particular to the
RGB region, that is to say that our field 2 is uniformly denser.
This disparity in density between the two fields will be addressed
and normalized through subtracting for foreground and back-
ground contamination.
2.4. Artificial Star Tests
Next, artificial star tests were run in order to determine the re-
covery relation between the RGB stars detected and the number
of TRGB stars in our fields. Artificial stars were created with
PSFs from relatively isolated, well-exposed, non-saturated stars.
Apparent V and I band magnitudes were Monte-Carlo sampled
from the CMD of the HST/GHOSTS NGC 7793 Field 3 point-
ing, as the RGB of NGC 7793’s outskirts is similar to that of
NGC 247 (Mouhcine et al. 2005; Radburn-Smith et al. 2011).
The tests were run at 8 different densities in each field, indepen-
dently of the other field. The positions of the artificial stars were
chosen at random. The resulting images where then treated with
our same photometric calibration. Test areas, one per each field
and each with a radius of 900 pixels, were selected away from
the disk of the galaxy and from chip gaps for analysis.
3 http://www.ned.ipac.caltech.edu/
While the dithering pattern used during observation covered
the chip gaps, a lower signal-to-noise is still seen in the gaps
due to those areas having smaller effective exposure times. The
effect is seen in a larger number of detections in these areas, thus
creating noticeable artificial structure in the fields. These ‘points’
have a range of detected magnitude, a considerable amount of
them falling in the magnitude and color range in which this paper
is interested. The areas corresponding to the chip gaps are thus
seen as unreliable.
To determine the recovery relation, we compared the number
of input artificial stars placed on the test areas with magnitudes in
I-band brighter than 24.3 (absolute magnitude of -3.45 or less)
to the number of photometric detections in a chosen box that
extends from 22.75 to 24 magnitudes in I-band and from 1.0 to
1.7 magnitudes in V-I. These selections reflect the TRGB and
the box selection is completely above the I limit on the input
stars such that it contains a majority of the artificial stars. Several
other selections and magnitude limits were tested. It was found
that varying these parameters by ±0.5 magnitudes results in an
uncertainty of 25% and 12% in recovered density at detected
densities characteristic of our data (∼104.1 and ∼104.3 (number of
RGB/deg. sq.)), in fields 1 and 2 respectively. The artificial star
tests have a standard deviation in the difference between input
and detected magnitudes of 0.14 and 0.13 in I-band and 0.14 and
0.24 in V-band in fields 1 and 2 for input magnitudes between
22.75 and 24. The outlier fraction for these tests was 0.27 and
0.30 in I-band and 0.30 and 0.27 in V-band.
As density increases a saturation limit is reached. This is
when stars are so close together that two or more are detected
as a blend and their combined magnitude is brighter than one of
them alone. The end result is that at higher densities the num-
ber of detected stars decreases as more detections become arti-
ficially brighter than the box selection. Thus, at such densities
only a lower limit would be able to be given for the true density
of stars. As will be seen in future sections, our fields do not reach
this saturation limit.
An immediate concern about these tests is the existence of
detections already in our fields, onto which artificial stars are
placed. At lower densities of artificial stars, most, if not all of
these preexisting points are detected in our tests. At higher den-
sities this is no longer the case. As a larger number of stars is
placed on our “blank” fields the original points are covered by
the artificial ones and are no longer detected. The way to deal
with this varying issue is to, for every density in each field, do
a one-to-one match between art star detections and the original
detections and omit those closest matched in magnitude and lo-
cation (within 0′′.5). The ratio of these omitted stars and the total
“original” detections, forig, varies with density and between our
fields and is noted for future reference.
In order to apply the calculated recovery fraction for the up-
coming profiles, the effective area for regions of nonconventional
shapes needs to be easily calculated. To do so Monte-Carlo sim-
ulations were used, a total of 107 points were randomly sampled
over a solid angle portion of the sky enclosing both of our fields.
The number of MC points found within certain limits, taking into
account bad pixels, was translated into corresponding areas for
the profiles.
The data must also be corrected for background galaxy and
foreground star contamination. To do such we created control
fields, consisting of only contamination for comparison. We use
the Wide Field Imager on the ESO/MPG La Silla 2.2m telescope
of the Extended Chandra Deep Field South (Gawiser et al. 2006)
in I and V-band. These images were resampled to match in size
with IMACS (0′′.2/pixel). The FWHM, originally 0′′.9 for both
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Fig. 4. CMDs of our resulting artificial star tests in IMACS field 1. The left column shows the CMDs of the created artificial stars. The right
column shows the CMDs for the artificial stars then detected through photometry. The lines and boxes represent the limits for determining the
recovery relation. The top row corresponds to 30k, the middle row 300k, and the bottom row 6M artificial stars placed on the field. The density
(number/sq. degree) of artificial stars is shown on the graphs.
bands, was brought to 0′′.8 in our first field and to 1′′.0 in our
second field for both bands. Noise was added and the images
were rescaled to match the RMS and zero points of our data.
These new images were run through the pipeline. The resulting
density of contamination was consistent with taking the densities
of stars at the outskirts of our images (minor axis distance from
the center of the galaxy >∼6.5 kpc) to be the contamination levels
for their respective fields. Yet, it is noted that this approach to the
contamination densities is not completely certain. The fields are
normalized in respect to each other, but not to our other fields.
2.5. GHOSTS
We also resolve individual RGB stars in HST/GHOSTS data.
We use HST/ACS data for NGC 247’s Field 1, which is on the
other side of NGC 247 as our IMACS fields, in F606W and
F814W bands, both with exposure time of 680 seconds. The
standard HST data reduction was performed. Foreground and
background contamination was dealt with by using optimized se-
lection criteria, in sharpness, crowding, and S/N, though for un-
crowded fields, the crowding cut was not used (Radburn-Smith
et al. 2011). After culling, photometry was done using the ACS
module of DOLPHOT4 and F606W and F814W were converted
to our I and V-band magnitudes using transformations described
by Sirianni et al. (2005).
Due to this and the depth and size of the GHOSTS fields,
it is not necessary to run artificial star tests or to account for
background and foreground contamination. Outside of this, RGB
4 http://purcell.as.arizona.edu/dolphot/
density is found in the same way as done for the IMACS fields.
We use a I-band magnitude cut of 24.3 to determine TRGB stars
(as used in our artificial star tests) and calculate effective area
using a Monte-Carlo simulation as with our IMACS fields.
2.6. IRAC
For further comparison, we use a Spitzer/IRAC image from the
Local Volume Legacy (LVL) public data set to quantify NGC
247’s surface brightness profile (Dale et al. 2009). The image
was taken with a passband of 3.6 µm and was obtained from
NED. Standard IRAC reduction was done on this image and
MOPEX software was used for mosaicking purposes.
This field is shown in figure 1 with the GHOSTS and IMACS
fields highlighted. To account for background and foreground
contamination in this image, we do not include bright, fore-
ground stars in our profiles and take the counts per area in the
outskirts of the image (minor axis >∼6.5 kpc as with the IMACS
fields) to be the contamination level.
3. Profiles
All the fields used were divided into elliptical radial bins. These
bins are aligned with the visible galaxy. NGC 247 is inclined at
74 degrees and we use a disk axis ratio, b/a, of 0.278. This and
other parameters describing the disk and thus the radial bins (e.g.
galactic center) were found using the IRAF task ELLIPSE. For
the surface brightness profiles in the IRAC and IMACS fields,
the bins were further constrained by only including points within
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Fig. 5. Plotted are detections for IMACS and GHOSTS fields, those
highlighted in blue are those used for the surface brightness profiles.
20 degrees of either the major or minor axis of the galaxy. Thus
four ’cones’ in the IRAC field were made, two each along the
major and minor with a width of 40 degrees. The resulting cones
are shown in figures 6 and 7, plotted as the ’north’, ’south’,
’west’, and ’east’ sides of the galaxy. For reference the GHOSTS
field is on the east side and the IMACS fields on the west side
of the galaxy. There is one cone per IMACS fields as they are
solely on the west side of the galaxy. The GHOSTS field was
not constrained in this way due to its size. For comparison be-
tween all the fields, we then used isochrones to transform stellar
densities in the IMACS and GHOSTS fields to surface bright-
ness. We used 10 Gyr old isochrones from Bressan et al. (2013)
to find the ratio of number of RGB stars to flux-density.
The error bars shown for our two IMACS fields are Poisson
error in the number of stars, the uncertainty due to our RGB color
and magnitude selections, and the uncertainty in background and
foreground contamination added in quadrature (discussed in sec-
tion 2.4). It is to be noted that the normalization of the surface
brightness of these two fields is uncertain at present. This uncer-
tainty is indicated by arrows in figure 7. The error bars plotted
for the GHOSTS field is simply the Poisson error in the num-
ber of stars. The error bars for the IRAC cones are the sum, in
quadrature of the uncertainty in background and foreground con-
tamination and the uncertainty in the detected counts per area.
We fit exponentials to these profiles. For both our IMACS
fields we find a scale length of 0.52 kpc and for our GHOSTS and
IRAC fields, 0.74 kpc (along the minor axis, 2.71 kpc along the
major axis), all with an uncertainty of 0.15 kpc. The scale lenghts
found between all our fields is thus consistent at the 1.5σ level.
The difference between the scale lengths found in the surface
brightness profiles along the major and minor axes is a factor
of 0.278, or b/a. We do not see any evidence for a transition of
the exponential to a power law profile at larger radii. Power law
profiles are typical of stellar halo density profiles (density being
proportional to ∼r−2), we do not detect anything consistent with
Fig. 6. Plotted are surface brightness profiles from the IRAC field as a
function of major axis of the defined elliptical radial bins, with a disk
axis ratio of 0.278. The major axis was divided into ’north’ and ’south’
and bins were further constricted to 20 degrees within each side of the
major axis. The error bars are a summation of Poisson error and the
uncertainty in the background level. A best-fit line is shown.
Fig. 7. Surface brightness at 3.6 µm, along the minor axis of NGC 247 is
plotted from the IRAC field, along with stellar densities transformed to
surface brightness from the GHOSTS and IMACS fields, both as a func-
tion of minor axis of elliptical radial bins. Isochrones were used to trans-
late the number of RGB stars per unit solid angle into 3.6 µm surface
brightness. The bins for the profiles were constricted to points within
20 degrees of the minor axis. The IRAC profile is split into ’east’ and
’west’ minor axis. The IMACS fields are to the west and the GHOSTS
field to the east of the galaxy. The normalization of the IMACS fields is
not absolute.
a stellar halo in our profiles. And as can be seen in figure 7, the
surface brightness profile of the GHOSTS field agrees with that
of IRAC. While the profiles of the IMACS fields are noticeably
shifted from those of IRAC and GHOSTS, the normalization of
the IMACS stellar densities is not absolute at this stage.
4. Discussion
Our surface brightness profiles extend out to 10 scale lengths.
In the minor profile, we measure a scale length that corresponds
to our exponential profile along the major axis. While the mi-
nor axis profile can have contributions from both a thin disk,
assuming it extends out to several scale lengths, and a vertically
extended population, we do not observe the latter. Using a model
to demonstrate what we would see in NGC 247’s surface bright-
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ness profiles with different thin disk and/or vertically extended
components, we find that there is a degeneracy in observing only
a thin disk that extends out to many scale lengths. A thick disk
component would only be visible in the minor axis profile if the
galaxy’s thin disk were truncated. There would be a discontinu-
ity in the profile corresponding to the end of the thin disk, and
thus the visibility of the thick disk’s profile.
As we do not see this truncation in our profile, we only ob-
serve an extended thin disk. Similar extended thin disks have
been seen in other low mass, disk galaxies. Williams et al. (2013)
observed NGC 2403’s thin disk out to 11 scale lengths. NGC 300
has a disk out to 10 scale lengths (Bland-Hawthorn et al. 2005).
And M33 has a truncated thin disk that extends out to ∼4.5 scale
lenghts. At larger radii than this, ∼8 kpc, a vertically extended
population can be seen in the galaxy’s profile, as discussed be-
fore (Ferguson et al. 2007).
Davidge (2006) and Mouhcine et al. (2005) resolve stars in
outer regions of NGC 247, corresponding to areas contained
within our IMACS and IRAC fields, which both interpret as be-
longing to a stellar halo. The field in Davidge (2006) is reported
as having a minor axis distance of 12 kpc and is heavily contam-
inated by foreground stars and background galaxies. However,
we find that the position of this fields correspondes to a minor
axis distance of ∼6.2 kpc, well within our minor axis profile in
figure 7. Mouhcine et al. (2005) detectes a stellar density, at a
minor axis distance of ∼6.2 kpc, that we calculate to equal a
surface brightness of about 26.98 ±0.20 (mag/sq. arcsec). This
is consistent with our findings in the GHOSTS field. We obtain
this surface brightness using the isochrones from Bressan et al.
(2013), as before with the IMACS and GHOSTS fields. As can
be seen from our profiles, these stars actually make up a thin disk
at large radii.
We also do not detect a stellar halo in any of our fields, which
is consistent with prediction. Purcell et al. (2007) use models of
dark matter halos to track their accretion histories and combine
them with results from galaxy surveys. They find that the per-
centage of mass represented in a galaxy’s halo is expected to
scale with total mass of the galaxy. This relation becomes steep
in the low mass regime and the percentage of mass in a stellar
halo is expected to be ≤1% for a low mass galaxy such as NGC
247. As the mass of a host galaxy decreases so does the num-
ber and masses of accreted dwarf galaxies. Thus halos, which
are predominantly composed of accreted material, scale sharply
with low mass hosts (Purcell et al. 2007). The next step for NGC
247, after definitively finding the normalization of our IMACS
fields’ surface brightness profiles, is to calculate limits of the
galaxy’s stellar halo.
5. Conclusion
We have resolved individual RGB stars in Magellan/IMACS
and HST/ACS fields. We used isochrones to transform observed
stellar densities into flux-densities for comparison with surface
brightness profiles at 3.6 µm from a Spitzer/IRAC image. Fitting
exponential functions to the resulting profiles we find a thin disk
with a scale length of 0.75 ±0.15 kpc along the minor axis, 2.71
±0.15 kpc along the major. We observe this thin disk out to 10
scale lengths without truncation along the minor axis, reaching a
limiting surface brightness of 28 mag/sq. arcsec. We do not ob-
serve any thick disk component. However, due to the extended,
untruncated thin disk, an existing thick disk would not be ob-
servable in our surface brightness profiles.
Such an extended thin disk has been seen in other galaxies,
such as NGC 2403, NGC 300, and M33 (Bland-Hawthorn et al.
Fig. 8. Plotted are theoretical surface brightness profiles, as a function
of minor axis, for different thin and thick disk variations, all with a scale
length of 2.71 kpc. Two scenarios with only thin disk (scale height of
0.3 kpc), either untruncated or truncated at 4 scale lenghts, are plotted
using solid lines. The other two scenarios, plotted with dashed lines,
show 90% thin and a 10% thick disk, either untruncated or truncated at
4 scale lengths.
2005; Ferguson et al. 2007; Williams et al. 2013). Mouhcine et
al. (2005) and Davidge (2006) resolve stars in NGC 247’s thin
disk, though they interpret this population as belonging to a stel-
lar halo. They both resolve stars out to a distance of ∼6.2 kpc
along the minor axis and Mouhcine et al. (2005) observes a sur-
face brightness of ∼27 (mag/sq. arcsec) at that distance, which
is all consistent with our observations of only an extended thin
disk.
Furthermore, we do not observe a stellar halo component, or
a power law dependence, in our surface brightness profiles. A
limit on such a component for NGC 247 will be calculated in the
future, once the correct normalization is placed on our IMACS
data. In the meanwhile, a non detection is expected for a stellar
halo belonging to NGC 247. The percentage of total mass that is
comprised in a stellar halo scales with the mass of its host galaxy
and this relation is predicted to be steep at the low mass end. A
halo belonging to a low mass galaxy such as NGC 247 is only
expected to represent ≤1% of the total mass (Purcell et al. 2007).
The findings of this paper agree with predictions and obser-
vations of other low mass disk galaxies. The current non detec-
tion of a stellar halo belonging to NGC 247 supports current the-
ory of galaxy formation and evolution. NGC 247 also joins such
galaxies as NGC 2403, NGC 300, and M33 with its extended
thin disk, increasing the observed propensity for low mass disk
galaxies to have such a thin disk component.
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